If T e Jz*(X) is regular on a Banach space X , with finite-dimensional intersection T-1 (0) n T(X), and if S , S' are invertible, commute with T and have sufficiently small norm, then dim(7"-S')_1(0) -dim(r-5')_1 (0) and dimX/{T -S')X = dim*/(r -S)X .
In [5] , Lee proved that if T is a regular operator with some finite-dimensional intersection property on a Banach space and if 0 is the boundary of the spectrum of T, then 0 is an isolated point of the spectrum of T.
In this note we derive a generalization of the punctured neighborhood theorem and then strengthen the above result.
Throughout this note suppose X and Y are complex Banach spaces, write 2C(X, Y) for the set of bounded linear operators from X to Y, and abbreviate &(X,X)
to &(X). If T £ &(X) then we write a(T) for the spectrum of T. If K is a compact subset of the complex plane C, write dK and iso(AT), respectively, for the topological boundary points and the isolated points of K ,
We recall that T £ Jzf(X, Y) is said to be bounded below if there is k > 0 for which \\x\\ < k\\Tx\\ for all x £ X and is said to be regular if there is Proof. The proof of equality (1.1) is taken straight from a slight modification of the proof of [2, (7.8.3.2)], which works with the stronger assumption dimr_1(0) < oo. The inclusion (1.2) is just the inclusion [2, (7.8.3.4)].
Our main theorem is a generalization of the "punctured neighborhood theorem." Theorem 2. If T £ 3?(X) is regular on a Banach space X, with finite-dimensional intersection T~x(0) n T(X), and if S, S' are invertible, commute with T and have sufficiently small norm, then The first equality comes from (1.2), the second equality comes from the fact that, by the first equality and (1.1), (T -S)A is onto, and the third equality comes from the continuity of the Fredholm index. Since the right-hand side of (2.3) is independent of S, equality (2.1) follows. Also applying the "classical" punctured neighborhood theorem of T -S gives the equality (2.2).
Our 
